This application claims benefit of Japanese Application No. 2002-17332 
0 filed in Japan on June 13 , the contents of which are incorporated by t 
his reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2. Description of Related Art 

*K*^9*ATlofc*v^^a©|li*ffl3t7 7>f^K:AJt$**«ilt LT 
»£ttW5 ($l;tl2\ #12 0 0 1 - 1 7 4 7 2 4f^«) „ 

-fyf-^fflv^tia^iia^i: ur^w^om^fliw^^A (mems) * 

H 1 7{£:fcl^ ft*^ 2 0 0lt A^fflft? r -f '^'J 2 1 2 A^ffl 
\sl/XW2 1 4 ^ 1 ©MEMS 5: 7-#l2 18^ I2WMEMS S 7— #| 

222^ miim\'>xm2 2$b. mf3m%yr^^m2 2Bt^\,xmm 

£*lTl^6 0 ^rT% A^ffl5t7r^^J2 1 2^.T>^^ffl^7r-f^iJ2 2 8 
tt, ^S:^lCt5fc6, ^tL€tl4*C0A^ffl^;7T^/^IJ2 1 2 a~2 1 
2 d&tftii#fl§U'i'X2 2 8 a~2 2 8 dtVTLTfc5 e 
HI 8{C:fcV*T, Hi ©MEMS ^7~?lJ2 1 8 2 ©MEMS ^7- 
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m 2 2 2 £«fifc1-£ 5 7 ~n 4 1 0 it, X 7° V y V 4 l 4 $ ^ 7 

-4 1 2^7K^I^-^4 1 6±^iag^tlT^5 0 £fc, mif£&4gi4 S 7 

J: 5 ft 5; 7— ?ij4 l o £^rl-<53? 1 ©MEMS ^7-?lj2 1 8£fcteH2 
©MEMS ^ 7~n2 2 2 ?r^i^7tt(ifB7fe^'l' ?f2 0 0 ©ffsffl SrfWKUfci^-f 

■So 

iE^^yf 2 0 011 ltm^A^ffl^;7T-r^'J2 1 2^U, T^lf 

t2 0 8^^%i-^ 0 Xt\m%yr^^3\2 i 2«, ny^-M/yx^ 

A^ffll^X?lj2 1 4^^;^ff^-2 0 8£^<5 0 A^ffl ^ VX^IJ 2 1 4 H 
\t^2 0 8/)^^y^t-A2 1 6 a~2 1 6 d ££/&-t-<5 0 ^V^t'- A 
2 1 6 a~2 1 6 dHA^)ffl7t7T-r^^'J2 1 2 a~2 1 2 d T*££ tlfdf 

Jgl OMEMS ^ 7~?IJ2 1 8te, f'-A2 1 6%$:yttZ>hs &^7-m* 
©^£4^J£i:TR£t-f £ 0 StJ^fce-AH ^ 2 COM EMS ^ 7 — 2 2 
2F^(D#^(D^ ^-^^(-al^^t^^fetLSo flRff, ^y^t^A2 1 6 
a fdg^T, Stttf-A 2 2 0 a ^(bEtt^-A 2 2 0 a' £T^£fi)c£;ft5 
o m&Ks FJi^>-^t-A2 1 6 d(d*^VT, KWt-A2 2 0 d/5^ 
KJftfc*-A2 2 0 d' me>©tr— Att, H 2 ©MEMS ^ 

?-?lj2 2 2©^ 7-^t^-{ClJ;o"CS3t§tU, tf-A2 2 4 t UttlM^^ 
5!J2 2 6(C|Sj^TSIt$H^o ffl*ffl*77'f^2 2 8H:, tttfjffl W^X7!I2 
2 6£J: 9*3te*^3tS:S3tebT, ft^f-^2 2 9 £ LT^It5 0 

*M5'f2 0 0}t #W«7 7^^\ tU/^ 7~»©^ 12* 

<hZ> 0 
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fifty 7 j z t&nm"?bz>o 

fife £ ft $ ftfc tf-AtfS ffiyjffi 77^^^7MLT, &E*3 i 1>V£ 

fc fiM £ ^"f ftT L % \ \ * £ ft 3te*»$c#3&&'t 5 r t ft 5 0 

Ld>U ±£Lfc.fc5ftft*©3te*>f yfic.fcftff, ftiS^***^*)* $ 5 
-©^^SriS^0^ia:S-f-5^lcoVN-C^|S«^ft< % ^#ft3fe*M^^^1~6 

SUMMARY OF THE INVENTION 

rtO|il*r^#ffilBW*ffl3fe7r^^K:AW$**fc*»c3tJ»*^5»^.53tW 
ijU&li^, gftir^lr-^ JWIBW*ffi3t7T>r^fcAi*$*53t«:ir»aS3t-fe 

co&Krau lSfcttftlk^A^ffl^^r^^^rtoA^-r^^flftlBA 
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The above and other objects, features and advantages of the invention 
will become more clearly understood from the following description 
referring to the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

hi i its *%w<om i <omm(Dj&Wi\z.&z>ftm^m<Dftxj y^<o±wm^m 
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11711 ft*©3fe^-<yf-Sr^i-fll*H. 

018(1 ^t*<D3t^>fy^fflv^b^^5B8Jttt^l!ftbr©•r>r^o*^■«« 

(mems) ^ 5— 3flj<&— w&^-fspinao 

DETAILD DESCRIPTION OF 
PREFERRED EMBODIMENT (S) 

lb i (ontoomm 

m i ~m i o te#3Pj<7)3i i ©niso^iig^s3t^>f s^&ttEi-sfc*© 
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yfi (D±mnf$.\zo\<^x) 

fEA^ffl^ 7 r y< 3 <Z>|£IS:K:l$tt <b tiMBA^ffl^: 7 r >f ^ 3 b Alt $ tifc 

lfl|<i3tfSl3t WIB^^^l 3W^S (CIS {tfe^BUffii» 
ft¥Jt£l 3^^tTAlt$tt'5jifffflO^;^m^:-r'5ai^IJ^>'Xl 5^ itiJlS 
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fttz.At)m%7T<1^3 a~3 dMM)t77^^1 7a~17diU if 
B^^ytyr^^l 7 a~l 7 d*-C©^dSA^ffl3t7r^^3 a~3d© 

mwfa^#Lx¥ftJffofcte&£?^mm£tixv^h(Dtirz>o 

iftfcfS CT, ATJftiJ l^xX 5 ttATJfliJ I^X 5 a - 5 d , tftaflj VI/ X 1 5 
ttttJj&fljVi'Xl 5 a~l 5 d, fcftoT^5fc©fc1-5 0 

/V ^7-7 2 a~7 2 d V- h <D t LTtftE"t5 - t fc-f 

So 

h 9*fclii2©^a^j/ h 7 A, 7Bt4o<O^WV ^7 — % 

7 A, 7 Bit, #/WV S 2te^&#&t>fc#TV^5 0 

jtUIEgft-feVlM 111 ^ft^^l:, gftir:/lM la-lld 



- 7 - 



m2<DU)V$x-~y h 7 A, 7 B <Z)*?f3i^OV^) 

mi!e^2<z)#Vi^^-- y h 7 Ate, ^7-/i/-h70^ rco^-:/i/- 

h 7 o idnjijfi 7 1 *®®*>b{mw>^ffiizfr^mw.®W}m 1 1 i-*t ltm^ 

fp]^^^ga?IJLTlStj-/c 4 OCT) ^VW^y ^7-72a~72d i£€x., fijf£ 
4oO^WV ^7^72a~72 d W-^^IEE $ tlfc^TlI^c^ tlT 
^5, tilted 2 C7)^/K^-^^ h 7 Ate, H2^t^|ll3^^i-J; 
(D^Wl"?! 3<DHR^U7 4t£, tuf2lR^^7 4 CD^ffi^ J: 9 J^/Jn $ l^spffi 
mZ^-fZ?-? 7 5iK ®7fi±WlZTr*y h 7 6 *mfeLtzW;WiX\ J|Xlfc£ 
tv-tia^tlTV^o BUtE^^y h 7 6c7)|H^_BM'te, itulElft^ 7 4 ©ft 

ft ^ {3ci?m eft $ x\ mmu^n 7 4 coMffl^fts ^i<ohm^m^^^(D 
mmn^±yf-^^y h7 7tmfe£]nx^z> 0 MieMM^^ffl-fe^f-^^^ 

tc s ^Tt^V^- K (LED) 78b, %%mm4lZ.7j<1r£?tzftm£frtc* 
h^-f^-K (PD) 79h Srfilf^F^Pil^RSTTiaS Ul^^tufc^^- «y h 
^ s EgocO;*f/WV ^ 7~ 7 2 a ~ 7 2 d (C#^J& LT|£{j- kftT^So &*3* 
tuE^VwV ^7-7 2a~7 2dlt -r^* y h 7 6 t'*fft-T5 £ 5 f-SBg£ 
ft, #>o, mSlttl 7 1IC X 9 %7-zrv-Y7 Oi^ttM pTfE(e£ 
ft-O^fc&K:, ^ifc£|5£4f|$-f 5 4 oco ^ 8 0 a~8 0 dtimt^mic 
ffif$,£tiX\<^Zt\z./j:?) 0 

3y£fcte3M£ir>y ^c^^J; «$£ftfc$ 7-7V~ N 7 0£, H]2 

h% 0 ^(DWsft, jE^^fcfl^^cO^^CD^-^ 7-®8 0 a~8 0 d te, ^ 
cD±^<bTS^^fS]cD^^® (lilftWi 7 1 T'i^^ti:3 
dm^y^pi^ft, rcD^^^ClJ; 9/^8 l;W$£ftTV^o rft(n 
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£9. ^^7-si80a~80dit ^mmm^m^m^, 

^;7-S80a~80dlt Zft^tl/** 8 1 *mZ>q*fcto%®Wl1fo7 1 b 
LT^$tltl^o £-^7~®8 0 a -8 0 d ©SWffifc JfcSMlCli, X. 

mat, q&nzm^xtfv-c ^ F<nm^-Tjyymm}&£frTmmmtf 

MtLW®:WL8 5&mrtbtlX\,^2) 0 <D ^ Y 7 0 #ftg&#>?L 

8 5$rS*<ir LT^!)^^7 3 (7)^#CD±®» 4 P^^^^fc: 8 6 

£\7-ffi8 0 a~8 0 dOgl^T*"efeoTHUiE^l7v?>^7 3<DftUta± 
IH 3 KTjk-tX o tC N ^1^5: 7-ffi8 0 a~8 0 d ©Ifift^fpHC 1 OMKMMZ 

o 

iS8 3iMt5l#©^lt 03Oi ?{^(£7K¥;frft{-#6o 

3^;U8 3(ll^^Ith 8 3(7)20(^^328 3 1 (Ctei&ft 

<7>€^/»;ft5fc#\ ^(Z)[alil]#7 1 lt^7-®8 0 a~8 0 d £H] 

Oa, 80b, 80c, 8 0 d m<D 2 OCO => <i >V 8 3 bT^J31~ 5 J: 9 

oi^T\ ±fa{^4^^£li-fe^i7-^^^ h 7 7^|^0J^-f-5o LED78<JrPD 
7 9 t^-nt LT, 4^<7)LED7 8fecfct>'PD 7 9^-^Ay-Clf^c$ix6fSI4 
^^mir^f-^--^ h 7 7tt, -^^H4^-rj; 4o©^7-ffi8 0a 

~8 0 d\zZti?tiMfoLX&=i4 /V8 3^^§iJtcjiS1-6J; 5^iam$tvTV^ 
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5 0 LED 7 8J&»b$**lwttiltLfc3tett* ^7-iS80a (~8 0d) eoWJT* 
SttL, PD 7 9(CA#t-f6J: 5(C&oT^5o Lfc^oT, ^7-|8 0a ( 
~8 0 d) #®S)#7 1 (Djl «9 {C^< LED 7 8 7)^^7t^'PD 7 9© 

m 5 (C^-r^aSS&fi, 2^#|$tlfcPD7 9©PD7 9 a 7)>fb<^ffi{f-^£ 

pd 7 9 b^b^^mif^^^^iA^mi±^m-r5m»fEmi±»(i]s&8 8a, 8 

8 b k, HfjfE«^*ffi^^IU^8 8 a, 8 8 b^^MffE a, E b (Dfq& 
t 5iPg[HJ?S8 9 a i!ufam»fE*j±^&!Hl!&8 8 a, 8 8 b frb<Dlti£)mi£E 
a, E b<D||£i Z>m^®&8 9 b &#LTfit/&£tlTV^ 0 MmmMffi 
8 9a^^ilM (Ea+Eb) Hij|E^(fil^ 8 9 b fa 

bimwftfi (Ea-Eb) ^i5:^m5o ^.tihomwrnti^^mw 

mtl^m^X, X= (Ea-Ed) / (Ea+Ed) ZtiWirZ) ZkiZ.X'O . 

-iS80a-80 dfDim&tkmirZZ k&X$Z> 0 

£X±.mWLtz£ ?(C N |2©W^^7Afj:, 4o©;7-B80a~ 
8 0 dtf^W>?7 3C0(^^(C-^W^^^n5 £ k l^teZo 
(H 1 <D7?^tf;^.- v h 9 ofH^Jdoi^T) 

fcfc, Hi ©if;v^cx^. 5, h 9 (Dfi^doV^EI 6 7 &#flg LTt&PJH" 

•So 

Striae 1 O^as y h 9 J3\ 0 6XtfBI 7 5 ^2©^a 

1 a~9 1 d^t5 4 0(0^/V ;7-92a~92d (HI 7 te&V^Tft, 
#if9 2a~9 2d^MU, «F^-* r 9 2 j kLX^Zo ) #£¥#1*0 ( 
^WV ^7-92a~92d V&WjIpI) W<£$*9 3 ^0 <9 fcftft (SSb 
) ^fi^lf^HTV^ft^ ^^'^y h 9 4^mUU9 3{ZMLX¥nif^ 
3m%tm£tlX^Z>&k, l7(^fJ;?|l3^;U9 5!DM9 5 1, 9 5 1 
^*¥*I^O«*ASf^ffi-f * «t 5\zmtit\s±J&k. ~^LED9 6MPD9 
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7 £14 9 3©#|3]fc|R]tt-CiafiLa>o#^ 7— ® 9 1 a ~9 1 d <E> 
£>5 0 &*5, ^9 Ote^ y~-fv- YXM, f^9 9M:/^t*)5o 

mir&o :Oi9l:Il©^fej/h9t, 4 * 7— ffi 9 1 a ~ 9 1 d 

7<Z>$jt£o^T) 

/*i 7^l9<z>«iSl-ov>T, IU8K:^-f J; ?\zi?-^y*suft%$t*LxmW1- 
<5 0 

llMBi&tt¥® 1 3 tt, fc'-A^Xi; 1 3 ll:iotii*5fttv^ 0 rtf) 

^13 1lt ftil^ffl (ftfiff ffl<^#<Z> *fLT i~2 0 

#1. 3~1. 6 [jurn] »)fei^Ltili^^y^7A • #}) ^7^ • t: $ ( 
InGaAs) S» tlTV^ 0 £<B£ftir VIM 1 tt, 121 8 \£7fT& 0 

WR1 1 p<D±[Z7* b?>(X— K£^T*fifcUfcPD$3tei5*4$MHLT# 
fifeStlTfc*), ^ODPDgftffil 1 1 a~l 1 1 d {cAtt-f 4 o<£> 

m^{f-s§-«mu sK4o<z>«^m#£jBv>5:: iicio, mis.yt<o2%fa ( 

1 l^PDMl lla-111 &i)*b<D*,$ASfSrtts 9 A7J £ 

m&toxwyyxi 5K^x®.m~tzt, mmmtimyy^i sn 
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9(ommz.^x) 

f£l 9(1, MBSl^-fe>-^l l^PD^ftffil 1 1 a~l 1 1 dfrb<Dtfitttf$% 

^^mmt^mm-r^nmmEEmmmmi 9ia-i9idh tuiam^ 

tH«19 1a, 1 9 1 d^b^aj^mffiV a, V d « 1^1" 5^11] 
1 9 2 t, mBn^m!£^^ 1 9 1b, 19 1 c^fbotfj^SffiVb, Vc 
»^i"6^D^[El^l 93t, li&fE«ffi«JE£&|El& 1 9 1c, 
WMJiVc, Vd^»i-5iD^lEl^l 9 4i, MfB«^«i±»|E)^ 1 9 1 
a, 1 9 1 bi^©ffl*IffVa, V b fcang-f 5 Jn3U§l& 1 9 5 t s iuf2M 
Ulttl 9 2 ( R^jHUISl 9 3d^©W^m#3:>!lPllti-<5aPlHHlKl 9 6 fc, flfr 

emos&i 9 2<Dmxm%-frbmmmmmi 9 3©w^(g#*«*i-6»» 
9 7 Bufs^p^ini^ 1 9 4(Dmtsm^(bmmmmmi 9 soium 

ffimgyt^y-y-i i©pd§isi ih-ih dfrt><omxnm^ tufa 
mmmm^&mm 1 9 1 a~i 9 1 d{- j:oT«i±if^-va~vd(c^^$^5 

0 BirlE«ijfc«JE£&II18 1 9 1 a-1 9 1 d^6©IEtttVa-Vdfi, 
mftl 9 2~^HJSSl 9 8\Z.£ «9 % 4o©iJ|OPDMl lla-111 

5K#1-5ft<aft$iii£giI&2#fa (XM. Y*») (^{iS^^ttlf-^ r b&V% 

8&IB»J||hJK1 9 7d>e>©ffl*«JEVxtt, { (Va+Vd) - ( 
Vb+Vc) } tM^tl^o HufE^lfllSSl 9 8^e>OW**JBEVytt 
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, { (vc+vd) - (va+vb) } x*5-x.htiz>o mmm^i 

9 6^^0tH^)«J3EVp«, (Va+Vb+Vc+Vd) X*^7LhfoZ> a ~M 

[«5S1] 

X = V x/V p 

= { (Va+Vd) - (Vb+Vc) } / (Va+Vb+Vc+Vd) 

[ft*; 2] 

Y=Vy/Vp 

= { (Vc+Vd) - (Va+Vb) } / (Va+Vb+Vc+Vd) 

tzitmz k xz-rtiKjfc ztzm^nz z.tftx*%z> 0 

yflO OCf^ffl) 

9£Sfc, mi o£#{$LTtfc^-f 3 0 :ri:, @io«, #«W<&& l ©HIS 

*f\ l <oHloiil:«5)t7/r y f 1 ft, DEMISE Lfc«fc 5£ 

F9^f§4o^/WV ^-9 1 a~9 1 d 
©l*k ^x.li2o^>yV^7-9 la, 9 1 d b £ ftftffl 

-et &V>£ U i^2o©^f;WV^7-9 la, 9 1 b flS&ffl bTH"?*)* 
LTV>5„ l*MH{-> ME^ 2 (D^*^^ 7 f 7 All 1 $ 8 0 a 

MN3o©^-ffi8 o b~8 o d & fornix hzb u tuiem 

2 <Z);tf/W/KrL- y h 7 Bi2 2o<7^ 7— ® 8 Ob, 8 0 d ^^^"C^ 9 (7) 2 o<£> 
57-®80a, 8 0 c^ffl-sr^T*fc6<ti-6o Lfc^ot, H 1 <Djf;Vi$=L 
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MmftXJ 1 <DAtl#V?X 6 0<D 1 ^••Y^/U (lch) \Z.\*At>5%% 
7r4/<3bfrK mBftxj y?-i<DA£iy$>y? *6 00)2?-^>^ju (2ch 

V s ? \ <D&jjtfy?X 6 1 <D 1 f^Z/^JV (lch) fctetiJ^/flft 
77^'<1 7 Me^^^ 1 <D&7Jtfy 9 7. 6 (2 c 

h) \C\mf)Wjt7 7 4^\ 7 btK *tl?in®fe&tlX^Z> 0 £©^#2/* 

ftFlSft*^ y^l <7)ttJ7jtf>?* 6 l©lft^tit53tft A7im% 
77^^3b, A^iflJ 1^**5 b, 31 2 (DjS >V$=*-~ y Y 7 A©^V 5 7 ~~ 
7 2 b (7)5: 7 — tS8 0 b , % 2 <Dtf/Utfzi=. v y 7B<Dtf/W<S X 7—7 2a© 
; 7—® 8 Oa, |1 0)j3>Vifs=L^y h 9 <Dtf;W</ ;7-92a©^ 7— ffi 9 

1 a, m%^fk (t*-^7'J y?) 13. (ii^fljl^XXl 5 a, ffl«7 7 
^1 7 a £51 <9, l©tU*#y^X6 l©lft^/H-i53fcS 

?7-72c©; 7— ®8 0 c s B 2(DjS)VT$=L=. y V 7 BO^V 5 7~ 7 

2 c©; 7-S8 Oc, II (D^f/U/tf^- y h 9 <Dtf;W</ * y—9 2 b (D * 7 
-ffi9 1b, (t-A^7!) y?) 13, tttfjflflU'Xl 5 b, {±j^J3 
%7rA^ 1 7 b£iIoTtti;fr#s/** 6 l©2ft^;HiS5MI?t« 

T-f^l 7 a, 17 btZlAlti-^J; 5(-1~5/cfc(C, ^2<D#/V2K^5> h 7A 
©;7-80b, 80ci, l2©^Vfc7h7B©2o©^7 , -80a ) 
80ch ^1 <D;#/M?J.~y h 9©2o©; 7-®9 la, 9 1 b t > £#C© 
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~y h 7 7fC:JoV^ mJ|E#^W^y 5 9-7 2(*t?»LED7 8 t PD 7 
9T^^$nfc^^-feV^^^#fdf^^ttjfB#^;W<y 5 9-7 2^^1"5 
I«tJ£iM8 8a, 8 8bl:4i, m 5 (c^-r J: 5 fufE&#;wV5 
7-7 2{C^-r5m^«i±^^lE]^8 8 a, 8 8 b frbOfttl *Wg.-fZ>W.% 
®iJ&8 9 b^bm^)$ix5^®)tti^ (Ea-Eb) J^fcRJtSiixfcHtttti^at 

HuiE#^/w^y 59-7 2©OTmia»tfc«.3>ryP8 3 ic^-^ixwsESraE 

%ti*ti\to%kl%b. $tyt±>-9-l lCOPD^Tfeffil 1 1 a-1 1 1 d(D±©7fe» 

x, Y&Wtft&W.£htcM&&mtteZ>£oK, MW^&i $frh%2<DU>\<i& 
h 7 ACO0/^</ 59—7 2 b(D^4/l-8 3 i: N ^2£>;tOM^~y h 7 

^7-92 a©3^9 5 i(C-t^«J^«^^^1-r ifcj; "9, |2»^ 
tff;x - y Js 7 A<0#/WV ^7"72b, 2 Q)UjVtf=L=. y h 7 B©#/WV 
?7"72a, &T>\ h 9£>#/l"V 57-92 a 

'V 5 9-9 2(D^^^7^- «t 5 KLTV^o fc*5, 2 9^ 

i><Dk-t&t, %2<OX)Vi£a-=.y h7A©^;WV 59-7 2 b&&^C#) 
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7 CO L E D 7 8WPD7 9 Sr^A/Tfll^S^S^ft-t ^Tpib OOffi^f ^-£7 

&2<Z>#^#3-~s/ h 7 BCOtf/WV ;7-72c *b 

ftSfcfcte, mUB^f/wv ^ 7~^m«IE^^^W^y9-^-^5/ h 7 7 co 
LED 7 8MPD7 9 *i$A,VMfjt,&flZ&&± V W> b ©Ui*«#* 7 -f - 
K^s^fTtfc U S&IBSSp^fc— Sc-t-S J: ?»C3^7W8 3Hti«L, H2 

rco^, %2<T>l3)Vl£^y h 7 A<D$ 7-8 0 b T^tt Lfcftfi, % 2 CO 
tfjPtfzLzz-y h 7 BCO^ 7-8 0 c i 5£fc5 0 fjfS^/K^-^ 

yh7B©?7-80 c TcO^t^teH 1 <D y Y 9 CO ^ 7— ®9 1 b 

lBcoxli, Y#co#{iS^ N fcM>D&Eit£ftfc^JMii&3J; mU^P 
fill 9(t i2©^3.= yh7A, 7 B<Dtf/W<S * y—7 2<DxJ/U8 
3Rl$%il<Dtf/l<#x-~y b 9<Dtf;W<S * 7— 9 2 CO a ^ /I/ 9 5fc«$E£rilH- 

*IRWI*i-*o iftL-fcH^L-ft^tf/wv ^-fffijfp^te, rco^Mco 

31677^^17 a^?)M*77^^1 7 b fc§J t> it kftT titfjtf y * * 6 
1 CO 2 ^-Y ^^WI^tH^ £tu<5 r £ fd&So 
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::<£>«£ 5 (CUT* ftmz, ^/M / ^ 7 - 7 2 a 7 2 d 
ft^***, *7t«^f/U/V ^7-92a~92 d Tfllfifc^tt 5 

Sr^rl"5^/u#3L=y NSrttlk (#!lxJ3\ I2©«^^7A, 7B 

mm) 

%2<M3)V1fs^~ v h 7 A, 7 B&6V^!S 1 <D# y h 9 fco 
y h 7 A{CoV>Tfir5#, te^f^Wtf/Hifca.^y h 7 B -^H 1 <D$A'i$a.~ y 

fflz.lt 1 r>(D% 2 <Dtf/U7$zL^ y h 7A|Itt4o®^/kV ^ 7— 7 2 a ~7 
2 d^lHH#(C^$tlTV>6o :©^V^7-72a~72dlt $J;U;^ 
# 8 1 <7>^;y^^&, ^7-8 0a~8 0d©»3-7^^ ^-f 

ShXhtllt, &&<D%2(Djj/]stfx-~y b 7 A%UZ> ^ t&XZ Z> 0 

^it^LT, 2 0©^©^>/V ^ 7--&^'fZ>m2<DtfjVtf=L~y h *U 

]t-T6^lw(^ 2o©^WV^7-^TSD B pT^(mii/^^^, 
#l;Lte\ lo©^/V^7-©»^9 0 [%] ^Hf^MV^^ 

( 2 o©7 v—^fyw^y ^7-tL, :©rt»2oOT t, lm^-ffitfh 
Z>M& (3o©7W^WV;7-iU l©rt©2o^ftffl) £ N 2o©f 

T\ #3Pj3<£>Hl ^toimoij-a-) i^V^t, h(D^p R p#J^ 
fco^T, fiJxff 1 0 0 ommmirZ>h<Dh Uv'^w h Lfcl^te, 
il©^?8 0. 4 [%] f|lO(0f^9 8. 1 [%] £ & <9 , 

fi2o©§^9 9. 8 [%] £&5 0 

-(D'/* Ix- h(D^7)^^>^5)i 5 h 7 A, 7B, 9 <£> 

&p°p#J£ii, fi^2oit5rK*H<^5o Ifc^oT, lo©^V; 



- 17 - 



^Xl 5©¥lW©3te«:^3fe¥a (fc*-A*7 p y 7*) 1 3JcJ;oT##JU 4 
#SiJLfcPDg*ffil lla-111 dSHlx.fcgft-fci'f-l lf-Att£ii\ £ 
©PD§)fe®l 1 1 a~l 1 1 d;&»ib©|i|;fite:«fc!>3fc0>Xtllu Yft&tf) 2 ?j|*]<£>{)£ 
II£fcffl^5J: 5fc*J*Lfcfc«>^ 111^*77^^1 7 KAfcf-f 
^S#©»HSrWlE-r*r i^pj|g^^«5 % W}Yh%-7 7 4*\ 7^AW-t5* 

2^±©fi©^f;WV ^7-7 2, #/WV ^7-9 2*«fifcb*CV^fe» 
Id, 0 2 5/ h 7 A, 7B, |1 (DTJVvtff^^ y h 9 GD^W* •? 

*7h7 6, 9 4^#t(O^V/V57-72a-72d, ^/V^7-92 
a~9 2 d<Dffi»l(c:*ffiUTV>5fc«)^, ^p p n£W'>&<, jjfi^&Ti^J^ 

o 

7~7 2 a~7 2 d s TTVWV $ 7—9 2 a~9 2 d tf^tt®^ Ltv ^ 7 
h 7 6 % v^yh9 4 W^iEg U 77V WV > 7-7 2 a ~7 2 d 
*y h 7 6 irffi^^ttW-fe^f-^-^y h 7 7 b^Wyfl 3 (;*f/WV 5 7- 
9 2a~9 2d^^7h9 4 t&Mfa$iti\±l/*r^~y V 9 8 i^^^^' 
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^tfJ-fe^f-^-y h 7 7 (^fcfiM^^tti-irVf-^ny h 9 8) £fltj$1-£ L 
EDi P D <t tr> 3 (£fcte^/V9 5) OP B 1<D£P B 1(CI2g VtztzfrK 

, mmnm^y^-^^y h 1 1 {^mm^m^^^^-^^y v 9 8) 

*/V^7-7 2a~7 2d (ifclW/M^7-9 2 a^9 2d) t^F* 
V h 7 6 (irtfi^^y h 9 4) ^FslCIBtlTt), 7/^/V^7-7 2a 
~7 2d (*tli^/V>7-9 2a~9 2d) t^^^yY7Q (J;7cte^ 
^7h94) £<^PB£'h£<-f 6r i^T't^ 

0 (Sfcfi^ 7-7"U- h 9 0) Sraiy^^^-fSr. £{£«fc»K Wf 
Wm*m^%Wk<F>'tf>\'^; ?7-72a~72d (tfctttf/WV ^ 7~9 
2 a ~ 9 2 d ) H^M^CllCMtS w t 5 £ £ £ t> 0f 

^p°pOfiJ^/>^< Tifrntf^fllSr^K UT#fifcUTfcJ:V\ Lfc#oT 

/V^7-72a~72d (Sfc(t^WV^7-9 2 a-9 2d) <Z)«t»d»e>^ 

IT, it^V^7-7 2a~7 2d (£fcfi#/U 
/V^7-92a~92d) Srffiffl1*6 <fc 5 fc1-*lfcf. 4X4©^^yf^i 

Afi/\&Xm%7 7J^(DmZ-Mm-tte<, 1XK750N, OFF^ 
1X2, 4X1, 8 X 8 fc"?*><5 0 

^>^Lfc;tf/WV Lfcj&s, r.ftfclfc;£$;fc5 011*. ffS 
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*%mv>% i <DmM(DW*m\mz>%*4 -m, 1 ^cua^ti 

2 a~7 2 d^>#yWV ?7^92a~92 d fclEft-f =i^,i^ ^ 

tevzytotiimk Lxgytmz 4ftmLtcpn$:ftm i na~m d£j^ 
Mz.mw)mmh6w$m£&m£Lx&% , ^%±^t^b(omMt^m^x 

if/WV^-Mtyt^, LEDtPDi V^fcJx#t^C ^"fr 
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[31 2 ©^}&<D^fi] 

ztitbomi i~ni s^&^x, *%w<D%2<Dmm<D : &mKVkz>%*<i ? 

*rit#3l 1 ©HJ6©^«8^53fe^>f yfUl*^ fi&©*$tt_kfB& 1 ©H 

r n e> <n m k & -t % 2 <d mm <d m % * 4 y f- 1 a -e « , & 11 m v 
ttt. mmm^t^ 1 3 a«, $g 1 ©#vwk^ y h 9 ^stt^tutufeai^j 

5 A^ftLfc^%iIii£-£63f:iii?Ll 0 0a 1 0 0 t 

% itfjie^-x i o o±xmm^i o o a<Dmm^mitcPte< H4o^ 

g'J^ftfcgftii^-l 0 1 b*^kX*ftZ>%.% J t^*r l l At, £WLT«$£ft 

$io(CPIffl(crai-5t, HtlE#7t¥^l 3 A©-<-X 1 0 Ote, IlliC* 
i~<t 5 I nGaAs T'tf J$ LfcK^^iiiTl 1 0 0 a fcRtt, HI 1 2 

J: 5 KffjfEgfti!!^- l 0 1 ^MijdfiimSiift lOOat P^R±('ttl 
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LT, mUmyt^ikl 3A|:|J, fH 1 3 (d^-fJ; 5 fc, MBftjlM u 1 
5 Atfsgftiil^ 1 0 i<oftffijcHafllW*$ixTS?*H«§^-c*5t», tb 

RW^ffi3t7T>r^l 7©3TaiCAWUT, KtfiyjfflA^T'f^l 7^6©m 
^^^^^St)^ < J: 5 m^flHi^yXi 5 Att % 1 0 OK&LT 

o 

3A£, k-A^7"y5/^^il/^:i^<, gft-trVlM 1 A^fc*~A<E>JDS2 

VX\ 5AbM%^& \ 3 AtSft-fefiM l&btitfim%7 7 4'*l 7 b%l 
gftlti 1 ! 0 l£j|flfetti7J{RiJW^Xl 5AttH*ffl*77^^1 7 ©(KIKES 
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[!3©iM^i] 

*©^«t^< K-T?fc5©-e, l^*^*/W#££^UTtftW 

XT^Z&Lfcttl^lliJl/VXl 5 A£fflV^V>5 0 ^UT, r. ©ttl^fll W X 1 5 
A©-a®|:*D^7Al 3 3£ffiMcU Wo^7Al 3 3O0^[sl^7t^ 
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*mmMM<Dmi&te±mLtcb(Dimfe£ti%h<DXtete<, 

A13 3K:ft;tT, f/J^yXA N h&^&^'hu>Xm$:t5iM^>XtzB$, 

lx, -n<n%%itftm^. %jt±yv\zm$i£i£z> x o^lx^^\ £t>\z 
%<Dxitte<, m(D?u- h±^ifm-fz> x oKLxtmt>^\ 
mi sRvtmi 6 *^mLte&b*mm% 4 <DmMmmi^^xmwi-z> 

, St>^5f;iryf-^(DtS^^^1-|2!Tfc6o HI 1 6 ft, CT©|4(D 

ieh 1 ^^«^<t^:< m-xh%<Dx\ z<Dmmnft* 1 ^^^^ 
^Lxmw-rz> 0 

mirZ>£o\z.Ltci><DXhZ> 0 
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^%±y^m<o%^it±>^ 1 1 c{c^<ir>-f-ffl7 7-r/<i 3 7 t*fa7L, 
me 2 # ip] (c^/Jn^hj $ -£ 6 in $m £ m & -frx ft 5 1> © t & 5 0 

T^^l 7©«(C^^7 7 t, 7 1 3 5&BEfiU ;©^^7 1 3 5 £fitifeftj&3§ 

VIM 1 CKl#tt5«k5K:LTS>5o 
jttjfE^T^ 1 3 5©ffl^$j£li, ±|Bir^f-ffl7r-f^l 3 7©f&£, iiff 

w^T\ tufaft^T 0 ? 13 5tt, fflE-feyf-ffl^r^^ 1 3 7 RtWiftE 7 7 

60C8 0-9 8 [%] <D%*^ ir Vifffl 7 7 'f 1 3 7 f£ 2-2 0 [%] ©ft 
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i C£A*t£ft5o HuiEgftir^lM ICtt, Alt+SttttlfcgfcJfcCfcatfj* 

o 

M^T'f/M 7fcA«ti-*5t*»*^H:$rt-CifeS«t 5fc0!l*.tf 1 [mr a 
ilfra#>wv 59-7 2&fi»$*Sffltt«f 2fc % lill&SJI&irefc <9 
v jljftjRf l*Witf5 0 3 [Hz] t?*>«), ffijR»f 2i5W^.tf6 9 1 [Hz 

W«77^^1 TO^^^-SRSr^feLTSdia-fe^ffl^T^^l 3 7H 

•So 

HUE^^I 9|Cfi7^^^^|gctbHT*59, ±SBJ3«*f 1 
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<5 0 

^rT\ tti^I^Xi 5 Ala ^m^m^yr^^i 7 <ois%kW\^tfo%M 

&<n. mttm%yr-<^i Tizn-r^im-fht, mmmtt^^yr^^i i<n> 

Z(DXo\^^>^i l C«ai^«l-J:oT, m^ftiJi^^Xi 5 Ate: J: 5 

$mif^£ffl^Tf|!lJ#P3M&l 9 /^3!2tf>;tf/l^^~ y h7A, 7B^/WV; 
7-72 &t;fg 1 cd#/wK^ - 5, 9 <7)^7W^ y^7-92 £{tg#4$iJ$J-f £ ~ i: 

<k »®j £ it 3 » £ -f 6 Z. b ft X # 6 o 

#/WV ^7-7 2^;WV ^7-9 2<^iJ]Jii£$c£^&ibii:fc/c: 

^AW-r?)^(7)2^[^<7)Tti^^lll-r?)^i:^T#?) 0 :o<t ?lz~tZ>zb\z.£ 
«9 , tH^lliJcD? 7 ^ 1 6 0 *m%>%<D^(D h<D*MMMtMZ.-r 5 £ 5 «J#P 
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#/WV S 9-«TfflV^3iS % *;h,^k:t>0J;ttf#W2 0 0 1- 2 1 8 1 8^ 
ffc, #12 0 0 1 -2 7 2 6 1 2^mzmM£tir\,^£ote7°V 

Having described the preferred embodiments of the invention referring 
to the accompanying drawings, it should be understood that the present 
invention is not limited to those precise embodiments and various 
changes and modifications thereof could be made by one skilled in the 
art without departing from the spirit or scope of the invention as 
defined in the appended claims. 
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CLAIMS 

What is claimed is : 

1. ft^yfii. £LT£^ti\ 

2. * 1 tcSS<fe03fe^^ yfl^v^T, 
6. * U — A 1 KLfEfcCOft^'f y^M&^T, 



- 29 - 



1 0. %*4v^\^ UTZ^&s 
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AB STRACT 
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